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Candida and Cryptococcus: Targets for plant-derived
antifungals
L.J. McGaw, L.J. Shai, J.N. Eloff
Phytomedicine Programme, Department of Paraclinical
Sciences, Faculty of Veterinary Science, University of Pretoria,
Private Bag X04, Onderstepoort 0110, South Africa
Natural products offer exciting opportunities for the
development of new anti-infective agents. Purified plant
compounds, or standardized plant extracts, have potential to
circumvent problems of increasing drug resistance, undesir-
able side-effects, toxicity and high costs of current anti-
infective drugs. Opportunistic fungal pathogens, such as
Candida and Cryptococcus species, frequently afflict
immuno compromised patients and cause disease in
domesticated animals. Evaluation of the selectivity of
potential antifungals by parallel cytotoxicity testing is vital
in discovering useful, plant-derived antifungal preparations.
Following detection of antifungal activity in Curtisia dentata
leaves, closer investigation of the antifungal constituents was
undertaken. A microdilution assay was used to define
minimum inhibitory concentration (MIC) values of various
solvent extracts of the leaves. The crude extracts displayed
some cytotoxic activity against Vero cells in a colorimetric
cell viability assay. Using bioautography-directed fractiona-
tion, lupeol and betulinic acid were isolated. Betulinic acid
presented higher antifungal activity than lupeol against
Cryptococcus neoformans and Candida albicans, with MIC
values of 32 and 16 μg/ml respectively compared with 180
and 250 μg/ml for lupeol. However, the activity of betulinic
acid was not as good as that of the standard drug
amphotericin B (MIC=0.16 μg/ml against both fungi).
Interestingly, both isolated compounds revealed lower
cytotoxicity than the crude dichloromethane leaf extract,
and lupeol was less cytotoxic than the acetone extract. Other
cytotoxic compounds may be present in the extracts, or other
constituents could potentiate mammalian cell toxicity of the
isolated antifungal compounds. This study highlights the
value of testing extracts and purified compounds for
cytotoxicity together with anti-infectivity, with the aim of
achieving active extracts or compounds with specific
bioactivity without general cytotoxic effects. We are
currently targeting extracts of plants with low cytotoxicity
and high antifungal activity for isolation of antifungal
compounds, or development of active standardized extracts.
doi:10.1016/j.sajb.2007.02.086
Nuclear microprobe in plant sciences— Present status and
challenges
J. Mesjasz-Przybylowicz, W.J. Przybylowicz
Materials Research Group, iThemba LABS, PO Box 722,
Somerset West 7129, South Africa
Fundamental processes of physiology are affected or
regulated by mineral nutrients; hence understanding the
mechanisms of nutrient uptake and their functions in
metabolism is of fundamental importance in basic and
applied biological studies. The present knowledge of ion
uptake mechanisms is based mostly on techniques for bulk
analysis, without spatially resolved results. On the other
hand, advanced studies of elemental transport at a cellular
level are conducted using techniques with high spatial
resolution, but low sensitivity for elemental analysis. Thus
the obtained results are usually restricted to macronutrients
or elements present in high quantities. There is a high
demand for studies of the functions of trace elements. In
addition it is known that, depending on their concentrations,
elements can play different roles in organisms' life. Studies
related to elemental deficiency and toxicity as well as
environmental pollution require accurate, quantitative meth-
ods with good spatial resolution. Ideally, these studies
should be conducted on organs and tissues as far down as
the cellular level. This applies to e.g. future directions in
ionomic and metallomics and opens up new, exciting
possibilities of studies of trace metal effects. Particle
Induced X-ray Emission (PIXE) using focused proton
beam (nuclear microprobe) is one of the few microanalytical,
multielemental techniques capable of quantitative studies of
elemental distribution at ppm level. Recent modifications of
the nuclear microprobe at iThemba LABS enabled the first
micro-PIXE in-vacuum analysis of biological specimens in
the frozen-hydrated state, complementing routine analyses of
dry specimens. Various examples of recent applications in
botany will be presented.
doi:10.1016/j.sajb.2007.02.087
Ecosystems, biodiversity and climate change, a global to
southern African view of scenarios for the 21st century
G.F. Midgley
Global Change and Biodiversity Program, Kirstenbosch
Research Center, South African National Biodiversity Institute,
Private Bag X7, Claremont 7735, South Africa
In 2001, the Intergovernmental Panel on Climate Change
(IPCC) highlighted the conclusion that “there is new and
stronger evidence that most of the warming observed [around
the globe] over the past 50 years is attributable to human
activities”. Since this report appeared, there has been a
significant increase in scientific work on the observed
responses of ecosystems and species to what seems to be
“anthropogenic” climate change. Many hundreds of papers
have been published on projections of impacts, including a
substantial body of work on natural ecosystems and species.
In this paper, I will provide an overview of some of the main
findings and advances in this field over the past 5 years. I will
identify what appear to be key vulnerabilities in global
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ecosystems that are now emerging (based on the literature)
and their potential feedbacks to the global climate system. I
will discuss the implications for biodiversity and ecosystems
in southern Africa, especially in the light of recent global
trends in fossil fuel-derived greenhouse gas emissions and
land use change.
doi:10.1016/j.sajb.2007.02.088
Why do we have vegetation or why don't the foliovores eat
all their food?
J.J. Midgley
Department of Botany, University of Cape Town, Private Bag,
Rondebosch 7701, South Africa
Given that most parts of most plants are eaten by at least
one animal, it has long puzzled ecologists as to why plants
seem to have the advantage over animals and enough plant
material accumulates and we have vegetation. The wetter
parts of the land are green. There are two hypotheses as to
why the world is green. The top-down view is that foliovore
populations are controlled by their predators and therefore
they do not achieve carrying-capacity and so plants escape.
The bottom-up view is that most plants are too cruddy to be
considered as food for animals and therefore they are ignored
by animals. Animals have an absolute nutrient requirement,
such as % nitrogen, and cannot eat plants below this
threshold. Also that plants defend themselves against defolia-
tion. In my talk I will disagree with the cruddy food
hypothesis and suggest a red-queen hypothesis for why we
have vegetation. Herbivore physiology has evolved in relation
to plant leaf physiology and that nutrient requirements are
relative not absolute. The main driving force appears to be
atmospheric CO2 levels.
doi:10.1016/j.sajb.2007.02.089
Grey poplar (Populus×canescens) in Qwaqwa
P.J. Mojau, R.O. Moffett
University of the Free State — Qwaqwa Campus, Private Bag
X13, Phuthaditjhaba 9866, South Africa
A study of the invasive exotic Grey poplar (Populus×
canescens) in Qwaqwa was undertaken between March and
September 2006 in order to ascertain whether it was
increasing and whether it was of any benefit to the local
community. By means of aerial photographs and satellite
images it was found that an area of approximately 400 ha
comprising many scattered patches was invaded and that
there was minimal increase over the last twenty years in
urban areas. Interviews with residents using a questionnaire
indicated that this was mainly attributed to harvesting by the
locals for fuel. In inaccessible areas, however, the trees were
increasing. It was also found that the leaves were being
browsed by cattle and goats. It was also found that Grey
poplar can be manipulated into building core of houses by
some residents. A survey of attempts by an outside body to
clear the trees by means of herbicides was undertaken and
showed that not only was this very difficult and not entirely
successful, but very expensive. Recommendations on
possible future action are also given.
doi:10.1016/j.sajb.2007.02.090
The effect of dark-chilling on the rate of photosynthesis in
soybean
P.W. Mokwala a, P.D.R. Van Heerden b, G. Kiddle c,
U.R. Schluter d, C.H. Foyer c
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0727, South Africa
b School of Environmental Sciences and Development, Botany
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c Crop Performance Division, Rothamsted Research, Harpen-
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Chilling injury in chilling-sensitive plants leads to
reduced yields due to reduced rate of photosynthesis. It is
often accompanied by photoinhibition and the production of
reactive oxygen species. These processes are enhanced by a
combination of low temperature and light. To separate the
effect of light from that of low temperature soybean cultivars
(one chilling tolerant and the other sensitive) were exposed
to low temperature only during the night–dark chilling. The
plants were dark-chilled for three consecutive nights and
then returned to normal conditions. Measurements were
taken during the day for the rate of photosynthesis; internal
CO2 concentration; stomatal conductance; and the rate of
transpiration. These measurements were also taken during
two days after plants were returned to normal conditions to
see how much the plants would recover. The results show
that the rate of photosynthesis was much reduced in the
sensitive cultivar as compared to the tolerant one. Two days
after treatment the rate of photosynthesis recovered fully in
both cultivars. The internal CO2 concentration was slightly
reduced in both cultivars. This suggests that the reduced rate
of photosynthesis might not be due to low internal CO2
concentration. Furthermore, the gain in dry mass and rate of
nodulation were not reduced.
doi:10.1016/j.sajb.2007.02.091
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